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Abstract
Recent studies on smart cities have emphasised that
smart solution initiatives should take into account
citizens’ different needs and concerns. The main aim of
this paper is to examine the role of different types of
place attachment – emotional bonds that residents have
with their city – in predicting the acceptance of future
smart city technologies. In our study conducted among
residents of multiple cities in Poland (N = 627), we
found that while active place attachment (i.e. conscious
identification with a place) predicted more favourable
attitudes towards enabling technologies, traditional
(natural and unintentional) place attachment was
positively associated with acceptance of surveillance
technologies regarding everyday monitoring and anti–
Covid-19 measures. We also found that the
relationship between place attachment and acceptance
of future technologies is partially mediated by the use
of existing smart city technologies. The implications
for city governments and planners are discussed.

1. Introduction
Changes are inherent aspects of city life, and
technological shifts are crucial in the process of urban
growth. The evolution of cities has always been related
to technology, which has, over the centuries, modified
how people live, work and relax in urban space. Today,
cities are still on the front line of testing and
implementing new technological modifications, as
reflected in the growing popularity of the concept of
the smart city – a place where innovative information
technologies are a fundamental part of governmental
processes and urban modernisation [1], [2]. From
autonomous vehicles and transport drones to new
security systems such as facial recognition technology,
future technology will, doubtlessly, once again
profoundly influence the daily lives of people in cities.
Technological changes may even be accelerated by the
Covid-19 pandemic, as cities have become the arena
where the consequences of the pandemic are the most
visible. All these factors have already made city
authorities rethink what is a healthy and safe space for
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citizens. In some cities, small-scale solutions have
already been introduced: There are bus shelters made
of antiseptic glass, contactless hand disinfection
machines, drones spraying disinfectant or cameras
identifying body temperature. Some governments (e.g.
in Israel, Singapore and China) have gone further
during the Covid-19 pandemic and have used
smartphone applications that enable the identification
of those who may be potentially infected or in violation
of anti-pandemic restrictions, see e.g. [3], [4].
However, technological changes in a city do not
automatically have to be accepted by its inhabitants,
nor do they immediately translate into increased
quality of life. One criticism of the smart city concept
is that it rarely considers the local context and values
important for the city’s residents [5]. Instead, the smart
city has often been presented as a unified phenomenon
that can be governed in corporate-like manner [6], [7].
Understanding the attitudes of residents towards
technological changes may be particularly critical, as
technology cannot be treated as neutral – numerous
studies have shown that new technologies have a
substantial impact on social life, changing the quality
of personal relationships [8], [9], the concept of
proximity [10]; and ideas of authority, privacy, liberty
and democracy [11], [12]. Considering these issues, a
crucial challenge for urban governments and
businesses is to understand and consider individual
characteristics that make technological changes less
acceptable for some residents than for others (see also
[13]). We argue that since new urban technologies will
inevitably change both the urban space and the lives of
inhabitants, the bonds of the inhabitants with the place
– in other words, place attachment – should be
considered in city policies.

2. Place attachment and technological
changes in (smart) cities
Place attachment can be defined as an emotional
bond with certain places, typically related to both their
physical and their social aspects [14], [15]. This bond
may stem from various meanings, including individual
experience, length of residence or the historical and
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cultural significance of a place [15]. People may feel
attachment to different-sized environments, such as the
home [16], neighbourhood [17], [18] or city [19] – and
it is the last type of attachment that is of the most
interest to us in our study. Place attachment has
numerous beneficial consequences for people’s lives,
as it predicts well-being [20], [21], stress reduction
[22], perceived belongingness [23], one’s feeling of
security and self-esteem [24]. Compared to their peers,
highly attached people more often possess proenvironmental attitudes related to a given place [25],
[26] are more concerned about risky environmental
changes [27] and are more willing to engage in
activism aimed at protecting and caring for places [28].
Place attachment has also been linked to placeprotectionist attitudes and tactics for countering
unwelcome changes [29] or opposition to remove
symbolic but controversial monuments [30]. Some
researchers have treated place attachment as one facet
of social capital [31] and as an important factor
contributing to social cohesion [32], which connects
members of a local community and increases their
quality of life.
Numerous researchers have suggested that place
attachment becomes particularly salient when places
change or become unavailable [33], [34], [35]. The
destruction or excessive modification of a place can
result in negative emotions, potentially causing
anxiety, grief and even depression [36], [37], [38],
[39]. The breaking of bonds between an individual and
a place – a place disruption – can be caused by changes
of various kinds: social, physical or symbolic [40].
Each type of change can evoke a sense of subjective
loss. Residents who experience place disruption can
use various coping strategies [41] from protective
actions [42] [14], to acceptance and adaptation [42]. In
addition, highly attached residents can support changes
in a place if they evaluate a disruption positively, as
Verbrugge and Van Den Born [43] reported in the
context of flood safety improvements that changed a
river landscape. What is more, rapid but positive
changes can even make place attachment stronger, as
von Wirth et al. [44] found in the context of urban
growth.
The technological transformation of cities
constitutes a major change – one that is not necessarily
positive for all inhabitants. However, despite the role
that place attachment plays in understanding the
residents’ attitudes to changes in their place of living,
almost no studies have yet examined place
attachment’s relationship with the acceptance of future
technological solutions that may soon become
ubiquitous in cities. Existing research has mostly
focused on the link between place attachment and the
use of current city technologies [2]. We argue that the

relation between place attachment and the acceptance
of new technologies can be complex. On the one hand,
technologies can enable new ways of using and
exploring the city, improving quality of life and safety.
On the other hand, technology can increase the
distance between inhabitants and the city, as a new
layers of virtuality may generate higher complexity and
new dimensions of exclusion [45] and may also be a
threat to residents’ privacy [46]. To solve this puzzle,
in our research, we consider different types of place
attachment – active and traditional – as well as
different types of future technologies: 1) enabling
technologies, such as autonomous vehicles, transport
drones or care robots; 2) everyday surveillance
technologies, such as monitoring drones or facial
recognition technologies; and 3) anti–Covid-19
monitoring technologies, such as thermal scanners or
drones monitoring social distancing. Distinguishing
between two types of attachment allows us to respond
to ambiguous results concerning the relationship
between attachment and attitudes towards changes in a
city. Additionally, we examine whether the
relationship between place attachment and acceptance
of future technologies is mediated by the use of
existing smart city technologies.
For this study, we used the place attachment
typology developed by Lewicka [47], who
differentiated between active and traditional place
attachment. Traditional place attachment is
characterised by a feeling of rootedness and a simple,
unintentional relationship between inhabitants and a
place. This form of attachment is mostly shaped by
length of residency, biographical events and habitual,
daily activities. Traditionally attached people treat their
place of living as a location that cannot be replaced by
any other; they declare that even if there were better
places to live, they would not decide to move. As
traditional attachment is strongly linked to being
accustomed to a place, we assumed that it is associated
with greater resistance to technological changes, as
traditionally attached people may perceive the presence
of new technologies as a threat and unwanted change.
Moreover, profile analyses of individuals with higher
traditional place attachment have shown that these
people have relatively less cultural capital and affirm
more conservative values than actively attached
individuals [47]. Numerous studies have demonstrated
that cultural conservatism is often related to an
increased need for security and control over the
environment [48], [49]. Therefore, we predicted the
following:
H1a: Traditional place attachment is negatively related
to acceptance of enabling technologies.
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H1b: Traditional place attachment is positively related
to acceptance of both types of surveillance
technologies.
In contrast, active place attachment is based on not
habitual but more conscious identification with a place.
With this type of attachment, a relationship between
people and a place is discovered rather than inherited,
and it can rest upon, for example, an interest in local
history or opportunities offered by the city. Individuals
who score high on active place attachment are willing
to explore a city and enjoy interactions with the city.
For this reason, we assumed that actively attached
people present more positive attitudes towards future
technologies changing the cityscape, as they may
perceive these changes as elements of progress and as
additional interesting opportunities making life in the
city easier. However, the direction of the relationship
between active place attachment and acceptance of
surveillance technologies may be more difficult to
predict. On the one hand, active place attachment is
associated with relatively higher levels of cultural
capital, broader social networks and higher levels of
trust. Therefore, actively attached people may be more
aware of the risks associated with the ubiquitous
presence of surveillance technologies and may find
these technologies unnecessary because of their higher
level of trust. On the other hand, citizens with high
active attachment may appreciate the increased level of
safety provided by surveillance technologies because
these technologies allow them to interact with the city
even more comfortably and seamlessly. Thus, we
predicted the following:
H2: Active place attachment is positively related to
acceptance of enabling technologies.
We also examined the following research question:
RQ1: Is active place attachment positively or
negatively related to surveillance technologies?
The second aim of our research was to examine
whether the relationship between place attachment and
acceptance of future technologies is mediated by use of
existing smart city technologies. A theoretical
justification for 1) the relationship between place
attachment and use of existing technologies and 2) the
relationship between use of existing technologies and
acceptance of future technologies is given below.

3. Place attachment and use of existing
smart city technologies
Place attachment may be associated not only with a
more positive attitude towards a city, but also with a
plethora of behavioural reactions and tendencies [28].
Research has shown that place attachment influences
civic activity aimed at protecting or improving one’s
place of living, manifested in both more sustainable or

ecological behaviour and more negative reactions to
encroachment [50], [51]. Importantly, place attachment
is also related directly or indirectly to increased loyalty
to a place [52], participation in grassroots community
organisations [53], acceptance of local projects [54]
and more intense uses of places [28].
Belanche, Casaló and Orús [2] examined whether
another type of behaviour associated with higher place
attachment is the increased use of urban technologies.
They found that emotional bonds with a city indirectly
affect use of urban services via positive perceptions of
city-related entities. However, one limitation of this
study was the use of a one-dimensional scale of place
attachment. We believe that the distinction between
traditional and active place attachment may again be
important for understanding the above relationship.
New urban technologies should be particularly
attractive to actively attached citizens, who are
interested in new ways of exploring and interacting
with a city. On the other hand, traditionally attached
people may see existing smart city technologies as
unwanted changes and threats to their well-known
place. Thus, we hypothesised the following:
H3a: Active place attachment is positively related to
use of existing smart city technologies.
H3b: Traditional place attachment is negatively related
to use of existing smart city technologies.

4. Use of existing smart city technologies
and acceptance of future technologies in
the city
Previous experience with technology may be an
important factor in shaping positive attitudes towards
new technologies. For example, Zmud and Sener [55]
found that individuals who more frequently used
smartphones, social media and transportation apps
reported a higher willingness to use automated vehicles
in the future. Similarly, Lee, Ward, Raue, D’Ambrosio
and Coughlin [56] found that interest in using
autonomous cars was related to self-reported
experience with current technology in general and
higher confidence in the use of new technologies. In
the context of city technologies, the key question
seems to be how much a positive relationship between
the use of current technologies and acceptance of
future ones depends on the perceived similarity
between the technologies (see, for example, [57]). We
hypothesise that the use of current technologies is more
strongly associated with acceptance of enabling
technologies than with acceptance of surveillance
technologies due to both the distinct nature of the latter
and the different types of needs they meet.
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However, frequent use of technology can accustom
users to the idea that technology is inherently positive,
trustworthy and able to make life easier, reducing their
willingness to think critically about the possible
consequences of new technological solutions, such as
surveillance or privacy issues. Some support for this
possibility stems from existing studies on permission
requests in apps, which have suggested a potential risk
of user desensitisation: The more a person uses an
application, the more they become accustomed to
accepting permission requests and, as a result, can
ignore potential data security risks [58]. If a similar
effect were to occur in the context of urban
technologies, a positive relationship could be expected
between the use of current technologies and greater
acceptance of all three types of future technologies.
H4: Use of existing smart city technologies is related
to increased acceptance of future enabling
technologies.
We also examined following related research
question:
RQ2: Is use of existing smart city technology related to
acceptance of surveillance technologies?
Following our reasoning that active place
attachment is positively related to the use of smart city
technologies and, further, to acceptance of future
enabling technologies, we expected the following:
H5a: Use of existing technologies mediates the
positive effect of active place attachment on
acceptance of enabling technologies.
Conversely, we hypothesised the following:
H5b: Traditional place attachment is negatively related
to acceptance of future enabling technologies via
decreased use of existing technologies.
We also explored the following research question:
RQ3: Does the use of smart city technologies explain
the relation between the two types of place attachment
and attitudes towards surveillance technologies?
Age and length of residence are correlated with
place attachment [15], and age is related to attitudes
towards new technologies [59], [60]. Moreover,
political views may be correlated to traditional place
attachment, and the size of the residence place and
level of education may also be related to use of smart
city technologies, as in small towns, smart city
technologies are not as common as in big cities. With
the above factors in mind, we developed our models
with age, education, length of residence, size of
residence place and political views as control variables.

Six hundred twenty seven persons (60% women)
participated in an online study conducted on
Facebook1. We used Facebook advertisements to
sample Polish citizens currently living in multiple
cities sized at least 50 000 residents. Participants were
offered a possibility of remuneration (participation in a
drawing of five vouchers worth c.a. 10$). The sample
consisted of people aged 18–75 (M = 35.93, SD =
13.21). The study was conducted from 16th of May till
7th of June.

5.2. Measures
Place attachment. We measured attachment to a
city with the modified version of the place attachment
scale developed by Lewicka [15], [47]. We focused on
two sub-dimensions, active and traditional attachments.
We measured active place attachment with a five-item
scale2 (e.g. ‘I like to wander around my city and
discover new places’), α = .83. We assessed traditional
place attachment with a three-item scale (e.g. ‘I have
never considered living somewhere else’), α = .85.
Participants answered on a seven-item Likert scale (1 =
‘totally disagree’ to 7 = ‘totally agree’). In the
analyses, we used the mean value of the respective
items.
Use of smart city technologies was measured by 13
items related to technologies that are now available in
Polish cities, such as applications that help one to
navigate in the city and to rent a bicycle or a car, or
online platforms for contact with the city hall or town
council. Participants were asked whether they use each
technological solution and answered on the following
scale: 0 = ‘no’, 1 = ‘yes, but occasionally’ and 2 =
‘yes, regularly’. In the analyses, we used the sum of
participant’ answers, α =.74.
Acceptance of future smart city technologies was
measured with three scales, the first corresponding to
enabling technologies (e.g. ‘computer programs
designed for conversations [i.e. chatbots] replacing
officials in the first contact with residents’), α = .76.
The second corresponded to everyday surveillance
technologies (e.g. ‘surveillance cameras with an
automatic face recognition system to identify people
who break the law’), α = .82, and the third referred to
anti–Covid-19 technologies designed to counteract the
pandemic (e.g. ‘applications based on automatic
location of users, informing them that they have been
in places where there is a risk of contracting the
coronavirus’), α = .85. The first two scales were
specifically designed for this study based on measures

5. Method
1

5.1. Participants and procedure

Facebook users tend to be younger and better educated than the
overall population, however, it was proven that Facebook samples
can produce self-reported data of very high quality (see: [67]).
2
Two items were added to test a new version of the scale, better
suited to the theoretical concept.
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and solutions introduced in other countries. The scale
referred to anti–Covid-19 technologies was previously
used in the study done by Wnuk, Oleksy, Maison [61]
and was based on anti-pandemic measures used in
several states. Participants answered on a scale from 1
= ‘I would definitely not accept’ to 7 = ‘I would
definitely accept.’
Political views was measured with two items:
"What are your moral views?" (1 = conservative, 7 =
liberal) and "What are your economic views?" (1 = free
market economy, 7 = social welfare state).
All the measures were presented in randomised
order, and not all the participants filled out the entire
questionnaire (some withdrew before the end), which
is why the final samples vary for different measures.

5.3. Analytical strategy
The main aims of this study were to test the
predictive role of place attachment in explaining
acceptance of future smart city technologies and to
explore the mechanism that underlies this relation.
Therefore, the analyses were based on a mediation
model with the two types of place attachment as
independent variables, acceptance of three types of
technologies as dependent variables and the use of
smart city technologies as a mediating variable.
First, we checked the total relation between the
independent variables and dependent variables.
Second, we included the mediator and tested the full
mediation model. In the next step, we checked the
robustness of our results, and we added covariates to
the model as predictors of the dependent variables and
mediator. The analyses were performed using the path
analysis framework with Mplus 7.0 software [62]. We
used a robust maximum likelihood estimation (MLR)
to account for the violation of multivariate normality.

6. Results
6.1. Zero-order correlations
The correlations between the main variables and
covariates are presented in Table 1. Active place
attachment was positively correlated with use of smart
city technologies and with acceptance of both enabling
and
anti–Covid-19
surveillance
technologies.
Traditional place attachment was not related to use of
current smart city technologies, but was negatively
correlated with acceptance of enabling technologies
and positively correlated with (both everyday and antiCovid-19) surveillance technologies. Use of smart city
technologies was positively related only to acceptance
of enabling technologies.
Older individuals and those who had lived longer in
a given city were more traditionally attached to their

city and exhibited a more favourable attitude towards
surveillance technologies. On the other hand, younger
participants were more in favour of enabling
technologies. Residents of larger cities more often used
smart city technologies and were simultaneously more
opposed to the introduction of anti–Covid-19
surveillance technologies than residents of smaller
cities and towns. Moral political views (i.e. liberal
views) were positively correlated with active place
attachment, use of smart city technologies and
acceptance of enabling technologies, but negatively
related with traditional place attachment.

6.2. Path analysis
The results of the path analysis demonstrate that
while we accounted for the shared variance of both
types of place attachment, active place attachment
positively predicted acceptance of enabling
technologies (B = 0.18, SE = 0.05, p < 0.001), and
traditional place attachment was negatively related to
these technologies (B = −0.12, SE = 0.03, p < 0.001).
Adding use of smart city technologies to the model
diminished the effect of both active and traditional
place attachment on acceptance of enabling
technologies (B = 0.09, SE = 0.05, p = 0.05; B = −0.09,
SE = 0.03, p < 0.01, respectively).
In line with hypotheses, while we accounted for the
shared variance of both types of place attachment,
active attachment was positively and traditional
attachment was negatively related to use of smart city
technologies. Use of smart city technologies positively
predicted attitudes towards enabling technologies. See
Figure 1 for the exact coefficients.
The use of smart city technologies fully mediated
the positive effect of active place attachment on
acceptance of enabling technologies (IE = 0.09, SE =
0.02, p < 0.001) and partially mediated the negative
effect of traditional attachment (IE = -0.04, SE = 0.01,
p < 0.001). Active place attachment did not predict
acceptance of any type of surveillance technologies,
neither everyday nor anti–Covid-19 technologies (B =
0.03, SE = 0.07, p = 0.63; B = 0.09, SE = 0.05, p =
0.08, respectively), while traditional place attachment
was positively related to both types of surveillance
technologies (B = 0.16, SE = 0.05, p < 0.01; B = 0.11,
SE = 0.04, p < 0.01, respectively). At the same time,
use of smart cities technologies was not related to
acceptance of any of these technologies (see Figure 1
for the exact coefficients) and did not account for the
relationship between traditional attachment and these
dependent variables.
The main results did not change when the
covariates were introduced to the model; the
relationship between both active and traditional place
attachment and acceptance of enabling technologies
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was mediated by use of smart city technologies (IE =
0.06, SE = 0.02, p <0.001; IE = -0.03, SE = 0.01, p <
0.01, respectively). However, the total effect of
traditional place attachment on acceptance of enabling
technologies was insignificant, B = -0.05 SE = 0.05 p =

.26. The effects of traditional place attachment on
everyday (B = 0.11, SE = 0.05, p < 0.05) and anti–
Covid-19 (B = 0.13, SE = 0.05, p < 0.05) surveillance
technologies remained significant.

Table 1. Means, standard deviations, and correlations between variables

1. Active place
attachment
(N = 591)
2. Traditional place
attachment
(N = 591)
3. Enabling
technologies
(N = 627)
4. Everyday
surveillance
technologies
(N = 627)
5. Anti-Covid-19
surveillance
technologies
(N = 614)
6. Use of smart city
technologies
(N = 593)
7. Age (N = 623)
8. Length of residence
(N = 618)
9. Size of residence
place (N = 627)
10. Political views
(moral) (N = 627)
11. Political views
(economic)
(N = 627)
12. Education
(N = 627)

M

SD

5.00

1.34

3.02

1.70

5.22

1.32

3.87

1.85

3.40

1.50

12.25

4.62

2

3

.35**

.13**
-.09*

4

5

6

.08

.13**

.29**

.07

.09*

.15**

.11**

.03

.01

.15**

.15**

-.06

.37**

.42**

-.01

-.11*

-.07

.00

.35**

.38**

.28**

-.17** -.16**

.08

.29**

.01

-.03

.65**

.00

.12**

.09*

-.06

.03

-.07

-.03

.02

.05

.06

-.09*

.04

.09*

.04

.02

-.07

.15**

.24**

.07

.02

.70**

-.14**

-.01

.02

.01

.02

-.05

.01

.04

.14**

.03

35.93 13.21

7

8

9

24.54 17.68
7.06

1.73

5.76

1.67

4.20

1.87

5.27

1.13

10

11

.21

12

.06
**

.02
.04

.09
Enabling
technologies

Active place
attachment

0.24 (0.04)**
0.36 (0.04)**

0.38**
.02

.12

0.36**

Use of smart city
technologies

-0.19 (0.04)**
Traditional place
attachment

0.01 (0.04)

Everyday
surveillance
technologies

0.41**
0.64**

0.01 (0.05)

.03
Anti-Covid-19
surveillance
technologies

Figure 1. Indirect effect of two types of place attachment use of smart technologies on acceptance
of future smart city technologies.
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Note. Standardized coefficients with a standard error (in brackets) are presented. For reasons of clarity, the total and
direct effects of independent variables were omitted. Dashed lines represent nonsignificant coefficients.

7. Discussion
New smart city technologies are becoming more
and more ubiquitous in cityscapes. While these
technologies have been praised by many as a sign of
progress and a way to make life easier, others claim
that they represent a disturbing change in their beloved
city. An increasing number of voices have emphasised
that smart city implementation should consider the
opinions of citizens, with planners seeking to
understand their needs and concerns [5]. For this
reason, the aim of our research was to provide
evidence that attitudes towards technologies that have
been or will be introduced are shaped by place
attachment, an emotional bond that one has with a city.
The second aim was to examine whether the
relationship between place attachment and acceptance
of new technologies is at least partially explained by
one’s current experience with smart city technologies.
Numerous studies have shown that place
attachment is not a uniform phenomenon [15], [63];
thus, in our study, we included two types of emotional
bonds with a place, assuming that they may have a
distinct impact on acceptance of new technologies in a
city. Indeed, the results show that both active place
attachment and traditional place attachment are related
to acceptance of future smart city technologies, but in
different ways. Active attachment to a city predicted a
more
favourable
attitude
towards
enabling
technologies, while traditional attachment with a city
was negatively associated with attitudes towards
enabling technologies. These results are in line with
literature suggesting that actively attached people are
generally more eager to explore a city and discover its
different aspects and new possibilities [47]. Since they
are more willing to engage with such novelties, they
also have more positive attitudes towards future
technologies that can be considered as facilitating
urban life and citizens’ mobility. Conversely,
traditionally attached people are usually more
concerned about changes in their city of residence, as
they treat it as irreplaceable, the place in which they
feel settled and to which they are accustomed. They
appreciate that their relationship with the place is
stable, and that they feel at home there [47].
Therefore, traditionally attached inhabitants may feel
reluctant regarding the introduction of new smart city
technologies, as these technologies may significantly
change the mode of interaction with the place and
require adaptation to a new and – at least initially –
more complex reality. The results were in the opposite
direction with regards to the acceptance of everyday

and Covid-19–specific surveillance technologies. In
terms of active place attachment, we observed only a
slightly positive relationship with acceptance of anti–
Covid-19 surveillance technologies; however, it did not
reach the level of significance. This outcome may
suggest that actively attached citizens may be relatively
more in favour of technologies used to combat the
pandemic than of permanent surveillance technologies.
This interpretation seems plausible because the
lockdown and restrictions associated with the
pandemic were probably particularly burdensome for
those who appreciate mobility and exploration of their
city. Future research should examine this possibility
more deeply, for example, by asking participants about
the specific advantages and disadvantages of
implementing both types of surveillance technologies.
In line with our hypothesis, traditionally attached
citizens were more likely to accept surveillance
technologies. Traditional attachment may be related to
perceiving future monitoring technologies as providing
increased safety and stability and effectively protecting
the city from, for example, crime or vandalism. For
traditionally attached people, these issues may be an
even greater concern than for others because this type
of attachment is quite conservative in nature, as it is
focused on stability, rootedness and low mobility.
Many studies have shown that political conservatism is
linked to a stronger security orientation [48][49] and,
for example, a greater sense of threat due to infectious
diseases [64]. Thus, city-focused conservatives, as one
may call traditionally attached citizens, may also feel a
greater willingness to accept technology that protects
their place of residence from everyday dangers or the
Covid-19 pandemic. Moreover, traditionally attached
people may perceive future surveillance technologies
as rather similar to existing monitoring technologies
and therefore not related to significant changes in the
cityscape and everyday habits. With the notable
exception of monitoring drones, the other types of
surveillance technologies examined in our study can be
unobtrusively integrated into commonly used urban
monitoring systems. Future research should examine to
what extent the ‘invisibility’ of technology influences
its acceptance by traditionally attached inhabitants.
Regarding the relationship between the two types
of place attachment and the use of existing smart city
technologies, we again observed a similar pattern as
with acceptance of future enabling technologies.
Higher levels of active and traditional attachment were,
respectively, positively and negatively correlated with
more frequent use of current technologies. Moreover,
the use of smart city technologies was related only to
attitudes towards enabling technologies. Use of
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existing technologies in the enabling and facilitating
categories may thus translate into attitudes towards
solutions similar in nature and meeting the same needs,
but does not explain acceptance of surveillance
technology. This outcome is in line with hypothesis
and literature [60] emphasising the role of similarity in
experience and attitude transfer.
Finally, we showed that use of existing
technologies fully mediated the positive relation
between active place attachment and acceptance of
enabling technologies. Thus, an active relation with a
city also encompasses active use of available
technologies and further translates into a more positive
attitude towards future enabling technologies. At the
same time, use of smart city technologies partially
mediated the negative effect of traditional attachment
on acceptance of enabling technologies. It is probable
then that relation between traditional bond with a place
and attitude towards enabling technologies may be
explained not only by the current activity related to
smart city technologies but also by the type of mind-set
and values that are associated with traditional place
attachment.

7.1. Limitations and future studies
Our research is not free of limitations. Since our study
was correlational, it did not allow us to establish causal
relations. Although current place attachment could
plausibly impact attitudes towards both existing and
future technologies, smart city technologies, once
introduced in cities, may also impact people–place
bonds e.g. [65], [66].Future studies should thus further
examine the relationship between attachment to a city
and smart city technologies. This relationship should
also be examined in cities that differ with regards to
levels of technological development.
The second limitation is that people that
participated in the study were slightly better educated
than average and that limits our conclusion to this
group of citizens. However, in the analyses we
controlled for level of education and showed that the
main effects still held true.
In our model, we only included the use of smart
city technologies and did not measure the attitude
towards these technologies and the actual level of user
satisfaction. Adding these variables to the model could
further enhance understandings of the mechanism
underlying the relation between place attachment and
acceptance of enabling technologies.
Similarly, future studies could examine the
mechanism behind the relation between traditional
place attachment and surveillance technologies. Since
traditionally attached people are usually more
concerned about the stability and protection of their
residence place than are their peers, examining

individual differences that may underlie the relation
between this type of attachment and acceptance of
surveillance technologies – for example, the need for
security and perceived personal threat – may be
worthwhile. Previous research [61] showed that
perceived threat, for example, is a significant predictor
of attitudes towards anti–Covid-19 tracking
technologies.
City attachment and acceptance of future
technologies, especially surveillance technologies, may
be affected by other relevant factors, such as residents’
support for municipal initiatives or trust in city council
actions, which could be included as potential
moderators in future studies.

7.2. Conclusion
In summary, our study contributes to the
knowledge base regarding two important topics: 1) the
relationship between place attachment and attitudes
towards changes to places and 2) predictors of
acceptance of new technologies in cities. We showed
that acceptance of technological changes in a city can
be affected by the type of emotional bond one has with
the place, as well as by the type of technology. While
active place attachment can encourage one to explore
the possibilities afforded by new enabling
technologies, traditional place attachment is related to
higher scepticism towards futuristic solutions, except
surveillance technologies, regarding both everyday
monitoring and anti-pandemic measures. The results
may have a wide range of implications for city
governments, planners and businesses aiming to
develop and implement smart cities solutions. On the
one hand, municipal authorities should make a
particular effort to understand the perspective of
traditionally attached inhabitants, who may worry that
new technologies will change their way of life and
transform their city into an alien and unrecognisable
place. On the other hand, actively attached citizens
may be seen as natural, more willing users and testers
of current and new urban technologies. However, as
the new technologies examined in our study have not
yet been implemented in most cities of the world,
future studies should examine what will determine
their level of satisfaction with a given solution and
their motivation for further use or acceptance.
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